Aim. To study if data on lower limb amputations and vascular operations in the National Hospital Discharge Register can be used for comparison of diabetes care between hospital districts. Methods. We identified diabetic persons from the National Hospital Discharge Register (1988)(1989)(1990)(1991)(1992)(1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002), the National Social Security Institute (since 1964) and pharmacies (since 1994). A search for lower limb amputations and vascular operations was made through the Hospital Discharge Register. An analysis of the correlation of the age and gender adjusted incidence of first major amputations and the age and gender adjusted incidence of first vascular operations for diabetics was made between 14 hospitals districts with the largest diabetic population. Results. A total of 308,447 diabetics were identified. There were 11,070 diabetics who had a lower extremity amputation and 9530 diabetics who had a vascular operation in Finland in 1988-2002. The annual number of first amputations decreased from 924 to 387 per 100,000 diabetics during the study period. There were up to three-fold differences in age and gender adjusted indexed numbers of first amputations between different hospital districts during the last follow-up period from year 2000 to 2002. There was a clear inverse correlation between the incidence of first major amputations and first vascular operations and particularly between incidence of first major amputations and infrapopliteal reconstructions. Conclusion. The incidence of major amputation is declining in the diabetic population. This positive development can be explained by more active vascular operative treatment. Regional differences are wider than acceptable.
Introduction
Diabetics are 20 times more vulnerable to lower limb amputation than non-diabetics. 1 Forty to sixty percent of all lower limb amputations are performed in diabetics. 2 Vascular surgery has been associated with a reduction in major lower limb amputation. [3] [4] [5] Amputations are the clearest endpoint in assessing the efficacy of diabetic foot prevention and treatment regionally.
The aim of the study was to test if there are regional differences in the number and pattern of amputations during a 15-year period. We also wanted to test if the regional differences in the incidence of major amputations was related to vascular surgery activity.
Material and Methods
Finland has a comprehensive national discharge register over all hospital based episodes of care since 1970. We started by identifying diabetic persons from the National Hospital Discharge Register in 1988-2002. To this list of persons, who had had hospital care with the diagnosis of diabetes, we added all individuals from the register of the National Social Security Institute who received their anti-diabetic drugs reimbursed during any period since 1964 and all persons to whom anti-diabetic drugs have been delivered from pharmacies since 1994.
The Hospital Discharge Register does not necessarily reveal that a patient has diabetes, if diabetes is not the reason for hospitalization. This is why we at first had to identify those persons in Finland, who have diabetes, as described above. After that it was possible to look at the amputations of lower limbs in all persons with diabetes during 1988-2002 by following the episodes of care in hospitals by using the Hospital Discharge Register and the Surgical Codes † of Nordic Medico-Statistical Committee. 6 The incidence of amputations was compared between the hospital districts by standardizing the regional diabetic populations with age and gender. Many patients had several amputations done during this period. We chose to analyse the incidence of the first amputation of each diabetic person as the best marker of the ability of diabetic service to prevent amputations. Because of the small number of amputations per year in the smaller hospital districts, we clustered the numbers into 3-year intervals. The regional differences were described by indexing total number of first amputations in the country during the period of 1994-1996 as 100.
The relationship of minor and major amputations was counted for every year for each hospital district and the whole country.
The incidence of lower limbs vascular operations was then compared with the incidence of major amputations during the last 6 years (1997-2002) in the 14 hospital districts with the highest number of persons with diabetes. Endovascular procedures were not included because they were not properly registered and their use for critical ischaemia was scarce. Age and gender standardisation was made before the analysis. The statistical analyses were performed with SAS using Spearman's rank correlation test.
Results
We were able to identify 308,447 diabetics in the registers ( Fig. 1 ).
There were 11,070 diabetics who had had one or more lower limb amputations performed during the period of 1988-2002. The number of first amputations decreased from 924 to 387 per 100,000 diabetics from 1988 to 2002 in Finland. The pattern of decline was similar in women and men, although faster in women ( Fig. 2 ). Age and gender adjusted indexed number of first amputations (proportioned to the diabetic population) varied from 35-106 during the last follow-up period 2000-2002, when the whole country was marked with 100 for the years 1994-1996 (Table 1) .
Big differences between hospital districts could be seen during the study period. The age and gender adjusted number of lower limb first amputation shows a decline in all districts, except the smallest one. Indexed number of first lower limb amputations decreased from 154 to 75 nationwide ( Table 1 ). The number of first minor amputations increased from 271 National Hospital Discharge Register Data as Quality Indicator to 419 and the number of major amputations decreased from 657 to 448 ( Table 2 ).
The subgroup of 14 hospitals during years 1997-2002 consisted of 146,256 diabetics in 1997 and 184,721 diabetics in 2002. A total of 2842 first major amputations and 1908 infrapopliteal reconstructions were identified within the subgroup. Comparing the correlation of age and gender adjusted incidence of first vascular operations with age and gender adjusted incidence of first major amputations a strong inverse correlation (rZK0.771, p!0.001) was encountered. The correlation is even stronger with infrapopliteal vascular operations rZK0.793, p!0.0001.
Discussion
The validity of the National Discharge Register data has been recently assessed. 7 The accuracy of diagnosis indicating the reason for care proved good when the Finnish National Hospital Discharge Register was compared with the population-based myocardial infarction register, FINMONICA/FINAMI. In their study Kantonen et al. found similarly that only in two out of 15 Finnish vascular centres the local surgical data recorded in the national vascular registry, FINNVASC was more complete than the National Discharge Register data. 8, 9 These studies support our Men Women
Year Incidense of first amputation /100,000 diabetics belief that a comparison of the incidence of first amputations of diabetics could be performed with reasonable accuracy between the hospital districts using data from the National Discharge Register data. While the number of diabetic patients is steadily growing in Finland, the portion of them being amputated is steadily decreasing. This can be interpreted to illustrate mainly the improved efficacy of the seamless chain of services for diabetics with foot problems. The concurrent decrease in the incidence of major amputations also previously observed in overall amputation rates in Southern Finland, 3 contradicts the findings of earlier epidemiological studies. 10 According to the present study the positive development of decreasing the number of amputated persons has taken place at varying speeds in different hospitals districts. This can be explained by the attitudes and skills with which the changes of care are driven. A strong inverse correlation in Finland between the number of vascular operations and the number of major amputations for diabetics suggests an important role of vascular surgery in preventing major amputations. However, it is impossible to distinguish that from the role of other preventive measures.
There was a three-fold difference in the indices of first amputations between hospital districts. Such differences should not exist as they illustrate the poor structure of foot care organisation. There are, however, also differences in the availability of vascular services in different regions and even variation within some of the districts during the 15-year follow-up period. The role of endovascular procedures for preventing amputations was not evaluated in the present study. Recent Finnish studies showed that the use of endovascular interventions for the treatment of critical leg ischaemia has been very sparse in Finland until recently 11, 12 with one exception. 13, 14 The new law in 2005 of guarantee of care should result in diminishing differences in the amount of services that depend on the lack of personnel. 15 The present data should be used for planning the health care services for diabetics in order to prevent amputations. Each hospital district has to analyse their own figures, comparing them with national data and then decide, if there is a need for quality development. All elements of the prevention chain are needed to decrease the manifestation of diabetic foot lesions and thus the number of amputations. 16, 17 The present results emphasise the role of vascular surgery in preventing major amputations. National registry data should be used to develop vascular services towards uniform standards. 
